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(54) Optical information recording medium 

(57) To present a stable tracking signal with (ess 
change, in a recording medium possessing a discontin- 
uous control information recording region of track 
groove and a data region by a continuous track. 

The track pitch of a preliminarily recorded control 
information pit portion region 3 is set larger than the 
crack pitch of a data recording region 2 which is a con- 
tinuous groove on a disk 1 , and the tracking signal mod- 
ulation degree of the both regions is nearly same, so 
that stable recording and reproducing may be realized. 
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Description 

FIELD OF THE INVENTION 

The present invention relates to an optical disk 
capable of recording and erasing high density informa- 
tion. 

BACKGROUND OF THE INVENTION 

An optical disk capable of recording and erasing 
high density i nformation has each track divided into plu- 
ral sectors in order to realize high speed access and 
high speed handling of data, in which track addresses 
and sector numbers are formed preliminarily in pits. 
Usually, drive control information relating to the cfisk is 
formed in pits over plural tracks on the disk, and the 
drive has the function of reading the control information 
when loading the disk into the drive so as to set various 
conditions of the drive In the conventional disk, the 
track pitches were same in the information recordable 
region and control signal region. Accordingly, the differ- 
ential signal amplitude in the state without tracking 
servo applied in order to follow the track is large in the 
continuous groove portion as shown in Fig. 4, and in the 
pit portions having control information, the amplitude of 
the tracking signal 14 is lowered to about 1/3 because 
the pit-free portions do not generate tracking signals, 
and thereby the tracking servo was unstable, 

Thus, in the region composed of tracks continuous 
for at least a specific section, and forming control sig- 
nals by pit structure or track deformation preliminarily, 
as compared with the data recording region used by the 
user for recording information, the tracking differential 
signal amplitude is lowered significantly. As a result due 
to lowering of amplitude and S/N of the differential sig- 
nal, and increase of influences of electrical and optical 
offset the stability of tracking servo is lost Besides, as 
the stability of tracking pitch becomes smaller, the 
degree of modulation of reading control signal informa- 
tion is lowered. Consequently, the reliability of reading 
control information is lost 

SUMMARY OF THE INVENTION 

In the light of the above problems, the information 
recording medium of the invention is characterized by 
composing the control information recording region in a 
different geometrical profile from the data recorcfing 
region of continuous groove, in order to stabilize the 
tracking servo of the control information recording 
region where high reliability is required in reading, and 
to suppress lowering of degree of modulation of reading 
signal, and varying at least one of the elements of geo- 
metrical profile, track pitch, track width, ratio of track 
width and track interval, and track depth, in the condition 
that the tracking signal amplitude may be nearly con- 
stant in the data recording region and control informa- 
tion recording region. 



Moreover, as the condition effective for the system 
having a gain control circuit for normalizing the tracking 
signal by reflectivity, the degree of tracking modulation 
which is the ratio of the tracking signal amplitude and 
5 reflectivity is nearly constant in the data recording 
region and control information recording region. 

By defining the pit width of the control information 
recording region narrower than the groove width of the 
data region of continuous groove, the degree of modu- 
le lation in reproduction can be enhanced. Besides, by 
setting the track pitch of the control information record- 
ing region larger than the track pitch of the data record- 
ing region of continuous groove, the tracking differential 
signal amplitude can be set larger, and therefore stable 
is operation of the tracking servo in the recording and 
reproducing apparatus may be realized, while the read- 
ing reliability of control information may be enhanced. 

Still more, by further setting the pit depth of the con- 
trol information recording region much deeper than the 
to depth of continuous groove (usually 7JB, X = laser beam 
wavelength), the signal modulation degree in reproduc- 
tion can be improved. 

BRIEF DESCRIPTION OF THE DRAWINGS 

25 

Fig. 1 is a top view showing a structure of a disk in 
an embodiment of the invention; 
Fig. 2 is a waveform diagram of tracking differential 
signal according to an embocSment of the invention; 
30 Fig. 3 is an essential perspective view showing a 
structure of a disk in other embodiment of the 
invention; and 

Fig, 4 is a waveform diagram of tracking differential 
signal in a prior art 

35 

DESCRIPTION OF THE PREFERRED EMBODI- 
MENTS 

A f irst embodiment is shown in Fig. 1 . The diagram 

40 is a structural diagram showing the top of a disk 1 hav- 
ing a track 3 of control information signal pit portion 
formed in the inner circumference of the disk. The con- 
trol information signal pit portion and data recording 
region are both divided into sectors, and each sector 

45 has an address signal for access. When the track pitch 
of a continuous groove region 2 which is a data record- 
ing region is defined at 1 2. ^m, and the track pitch of the 
control information signal pit portion region 3 which is a 
control signal recording region is defined at 1.6 jim, the 

so tracking differential signal from the data recording 
region 2 to the control information signal pit portion 
region 3 is as shown in Fig. 2, in which lowering of track- 
ing differential signal amplitude due to discontinuous 
pits of the control information signal pit portion can be 

55 guaranteed, so that there is almost no change in the 
continuous groove portion. Usually the control signal pit 
portion is pre-recorded in al least two or more tracks. It 
is also effective to farm a changeover region attrack 
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pitch of 1.6 um in continuous groove, over one to ten 
tracks, in the tracks of the changeover portion of region. 

In thus constituting, the tracking signal amplitude in 
both regions may be nearly identical. For example, the 
track pitches are explained at 1.2 um and 1.6 um, but s 
they are variable with the laser wavelength to be used or 
the condition of the optical system for forcusing the spot 
and it is possible to realize at other track pitch values. 

In the embodiment the tracking signal amplitude is 
matched, but in the conventional recording and rep ro- 10 
ducing apparatus relating to the invention, the circuit for 
dividing the servo signal by the reflectivity and normaliz- 
ing the amplitude is often incorporated, and therefore as 
an example of disk dealing with such apparatus, the 
track pitch of the continuous groove region 2 which is is 
the data recording region is defined at 1.2 um for exam- 
ple, and the track pitch of the control information signal 
pit portion region 3 which is the control signal recording 
region is defined at 1 .4 to 1 .5 pm for example, and since 
the reflectivity is slightly lowered due to scattering by so 
pits in the control information pit portion region, the con* 
dition is set to lower the tracking signal amplitude also 
depend ng on its lowering rate, and the tracking differ- 
ential signal from the data recording region after pass- 
ing through the gain control circuit for normalizing at the ss 
reflectivity in the recording and reproducing apparatus 
to the control information signal pit portion region may 
be set almost the same as shown In Fig. 2, so that a fur- 
ther stabilization may be realized. By selecting the con- 
dition in this way. in order to set the degree of so 
modulation of tracking error signal nearly samein the 
control information recording region and in other 
regions, the track pitch is varied, so that a stable track- 
ing differential signal may be obtained 

Moreover, in the embodiment the control informa- 35 
tion pit portion region is explained a certain region near 
the innermost circumference, but this is not limited, and 
depending on the specification of the recording and 
reproducing apparatus, it may be also provided in the 
outermost circumference, or in the middle portion of the <o 
disk, or. not limited to one location, in plural positions 
including the innermost a'rcumference, outermost cir- 
cumference and middle. 

Other embodiment for suppressing lowering of 
tracking differential signal amplitude is explained. The 45 
degree of tracking signal modulation (the amplitude nor- 
malized by reflectivity) is generally determined by the 
relation of full width half maximum (FWHM) of laser spot 
and track pitch, but it makes use of the nature that the 
degree of tracking modulation is greatest near the track so 
duty of 1 where the FWHM of a spot and track width 
coincide nearly with each other, and in the case of this 
embodiment the FWHM of a spot is larger than the 
track width in the portion of continuous track and by 
noticing that the disk specification is determined where ss 
the tracking modulation degree is slightly lower, and 
hence the tracking pitch of the largest degree of tracking 
modulation was set in the control information recording 
region. In this embodiment the track pitch is about 1.2 



um in the data recording region, and about 1 .5 um in the 
control information pit portion region, and by compen- 
sating for the lowering portion of the tracking signal 
amplitude, nearly same degree of tracking modulation 
can be realized m the entire disk, so that stable record- 
ing and reproducing may be reafized. 

As the track pitch becomes smaller depending on 
the request of high density recording, it is required to 
keep the relation between FWHM of the laser spot and 
track width almost constant and therefore the track 
interval becomes smaller than the track width. At this 
time, the track width ratio, or the ratio of the track width 
and track interval, is 1 or less. When the track pitch is 
targe, the track interval is wider, and hence the track 
width ratio is 1 or more. 

A further different embodiment is shown in Fig. 3. In 
Fig. 3, reference numerals 5 and 5b schematically show 
the pit row of control information pit portion, and relating 
to a separate arrangement of pits as in 5 and a modified 
example of continuous groove as in 5b, in which the 
shape similar to pits is realized and control information 
is recorded, but generally either format is used com- 
monly on one disk. Reference .numeral 6 shows a 
recording track by continuous groove in the data region, 
and it is used in recording the information of user. In part 
of the continuous groove, information of address or sec- 
tor is recorded in a discontinuous form of track groove in 
the same depth as indicated by reference numeral 5, 
but it is not shown in the drawing. As mentioned above, 
as the geometrical condition of the track, by varying the 
track depth d1 of the control information pit portion 
region so as to be different from the track depth d2 in 
other regions, lowering of the tracking signal amplitude 
in the control information recording region can be sup- 
pressed. When the degree of modulation of tracking sig- 
nal in the continuous groove portion reaches the 
maximum, the groove depth is )J3. However, when the 
track pitch becomes narrower, it is appropriate to set 
slightly shallower than X/8 in order to maintain the prop- 
erty of molcSng f idelity. Since the control information pit 
portion is a discontinuous undulated structure, a suffi- 
cient property of molding fidelity is obtained if equivalent 
to X/B or much deeper. 

In the combinations above, matching of the tracking 
signal amplitude and tracking modulation degree in the 
control information pit portion region and in other 
regions is also included in the scope of the invention. 

The invention is so far described by referring to the 
optical disk, but it is evident that it can be applied not 
only in disk-shaped media, but also in card-shaped 
media, and optical recording media in other shapes. 

Thus, according to the invention, in the recording 
medium recording address information as discontinu- 
ous or modified form of track groove, and having control 
information recording region continuously recording 
address information and other control information in 
specific regions, by varying the geometrical conditions 
such as track pitch, track width ratio and depth between 
the control information recording region and other data 
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regions, the tracking modulation degree and tracking 
signal amplitude in the both regions may be nearly 
equal in the specific recording and reproducing appara- 
tus conditions, so that a great effect is brought about in 
stabilization erf recording and reproducing and enhance- 5 
merit of reliability, in a simple constitution. 

Claims 

1. An optical information recorcfing medium compris- 10 
ing a information signal recording and reproducing 
track region of continuous groove having a specific 
depth and width, and a control information record- 
ing track region forming two or more tracks differing 

in the geometrical conditions from the recording is 
and reproducing information recording track region. 

2. An optical information recording medium of daim 1 . 
wherein the track pitch is different as the geometri- 
cal condition of the control information recording 20 
track region. 

3. An optical information recording medium of claim 2, 
wherein the track pitch of the control information 
recording track region is larger than the track pitch 25 
in other regions. 

4. An optical information recording medium of daim 1 , 
wherein the track width ratio which is the ratio of the 
track width and track interval is different as the geo- 30 
metrical condition of the control information record- 
ing track region. 



for following up the track is nearly equal in both 
regions. 

t a An optical information recording medium of daim 1 , 
wherein the control information recording track 
region differs in at least one of the conditions of the 
track pitch, track width ratio and track depth, and 
the tracking modulation degree which is the ratio of 
the tracking signal of the control information record- 
ing track region and the reflectivity of the recording . 
Him in the same region, and the tracking modulation 
degree in other regions than the control information 
recording track region are almost equal. 

11. An optica] information recording medium erf any one 
of daims 1 , 2. 3, 4, 5. 6, 7. 8. 9. and 1 0, further com- 
prising a recording layer capable of recording and 
reproducing, or recording, reproducing and erasing 
the information signals. 

12. An optical information recording medium of any one 
of claims 1. 2. 3. 4. 5, 6, 7. 8, 9. 10. and 1 1. wherein 
the control information recording track region is pro- 
vided in the disk inner drcumference. 

13L An opticaJ information recording medium of any one 
of claims 1, 2, 3. 4. 5, 6. 7. 8. 9, 10. and 1 1 , wherein 
the control information recording track region is pro- 
vided in the disk outer drcumference. 



5. An optical information recording medium of daim 4, 
wherein the track width ratio of the control irrforma- ss 
tion recording track region is about 1 , and the track 
width in other regions is larger than 1 . 

6. An optical information recording medium of daim 4, 
wherein the track width ratio of the corrtroJ irrforma- 40 
tion recording track region is about 1. and the track 
width in other regions is smaller than 1. 

7. An optical information recording medium of daim 1 , 
wherein the track depth is different as the geometri- 45 
cal condition of the control information recording 
track region. 



a An optical information recording medium of daim 7. 
wherein the track depth of the control information so 
recording track region is larger than the track depth 
in other regions. 

9. An optical information recording medium of daim 1 . 
wherein the control information recording track 55 
region differs in at least one of the conditions of the 
track pitch, track width ratio and track depth, and 
the amplitude of the tracking signal which is a signal 
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